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PREFACE

R

This report is prepared under guidance contained in the
"Recommended Guidelines for Safety Inspection of Dams," for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigations and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on obsarvations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lewered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through frequent inspections can
unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or
corrected.

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-
dition and the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Horton Lake Dam, Susquehanna County, Pennsylvania
NDI No. PA 00070, PennDER No. 58-124
Sterling Brook
Inspected 30 October 1980

ASSESSMENT OF
GENERAL CONDITIONS

Horton Lake Dam is owned by Harry Horton and is classified
as a "Significant" hazard - "Small" size dam. The dam was

found to be in good overall condition at the time of inspec-
tion.

Hydraulic/hydrologic evaluations, performed in accordance
with procedures established by the Baltimore District, Corps
of Engineers, for Phase I Inspection Reports, revealed that
the spillway capacity is less than the peak inflow to the
reservoir during the 100-year flood. A spillway design
flood (SDF) in the range of the 100-year flood to the 1/2
Probable Maximum Flood (1/2 PMF) is required for Horton Lake
Dam. Because the dam is on the low end of the "Small" size
category in terms of height and storage capacity, the 100-
year flood was chosen as the SDF. The spillway is therefore
considered "Inadequate." It is recommended that the owner
develop remedial measures to ensure that the dam is not
overtopped by the 100-year flood.

Several items of remedial work should be immediately initated
by the owner. These include:

1) Develop remedial r.zamsures to ensure that the dam
is not overtopped by the 100-year flood.

2) Fill the low area to the left of the spillway
structure.

3) Check the operability of the outlet works valve
and restore to a good operable condition.

4) Cut the trees and brush from the dam and for 10
feet below the toe of the dam.

5) Remove the trees and stumps from the spillway
discharge apron.

In addition, the following operational measures are recom-
mended to be undertaken by the owner:

i1




HORTON LAKE DAM

1) Develop a detailed emergency operation and warning
systenm.

2) During periods of unusually heavy rainfall, provide
around-the-clock surveillance of the dam.

3) When warning of a storm of major proportions is
o given by the National Weather Service, activate
the emergency operation and warning system.

4 It is further recommended that formal inspection, maintenance,

' and operational procedures and records be developed and !
implemented. These should be included in a formal maintenance E
and operations manual for the dam.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
HORTON LAKE DAM
NDI No. PA 00070, PennDER No. 58-124

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

Authority - The Dam Inspection Act, Public Law 92-
367, authorized the Secretary of the Army, through
the Corps of Engineers, to initiate a program of
inspection of dams throughout the United States.

Purpose of Inspection = The purpose of the inspec-
tion is to determine if the dam constitutes a
hazard to human life or property.

1.2 DESCRIFTION OF PROJECT

a.

Description of Dam and Appurtenances - Horton Lake
Dam is an earthfill embankment 358 feet long and
9.5 feet high. The embankment has a crest width
of 9 feet and side slopes of 2H:1V (Horizontal to
Vertical) upstream and 2.5H:1V downstream. The
upstream face of the embankment is protected with
riprap. A cut-off trench extends the entire
length of the embankment. It has a bottom width
of 10 foot with 0.25H:1V side slopes. It was
designed for a depth of 4 feet below the toe of
the upstream slope.

The spillway, located at the left abutment, consists
of a concrete broad-crested weir which is 39.5

feet long perpendicular to the direction of flow.
Concrete spillway training walls extend 1.5 feet
above the crest of the weir.

The outlet works for the dam consist of an 18 inch
diameter corrugated metal pipe encased in 6 inches
of concrete with two concrete anti-seep collars
(6.5 feet by 6.5 feet). A sliding gate valve

\Lacgng\on the upstream slope controls the submerged
i

ntake-of the outlet works.

Location.bxﬂorton Lake Dam is located on Sterling
Brook in Lenox Township, Susquehanna County,

Pennsylvania. -The~daﬁ“ié“iﬁﬁfﬁktmateiy~1.33-milesgﬁ;ﬁ;Jﬁ“

southwest of Harding Corners in Hartford Township.
The coordinates of the dam are N 41° 43.5' and W
75° 41.6'. The dam can be found on the USGS 7.5
ninute topographic quadrangle, Lenoxville, Penn-
sylvania.
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c. Size Classification - The height of the dam is 9.5
feet, Storage at the top of the dam [Elevation
1259.5 feet Mean Sea Level (ft. M.S.L.)) ies 345

w acre-feet. The dam is therefore in the "Small"

size category.

»

d. Hazard Classification - Loss of life is considered
unlikely; however, if the dam should fail, damage
to Route 106 located 500 feet downstream would occur.
Minor economic damage to the township road located
3000 feet downstream from the dam may also occur.
Therefore, the dam is considered to be in the

] ) "Significant" hazard category.

e;x\\6Wnorshi - The dam is owned by Harry Horton, Box
36, 01ff£9rd Pennsylvania 18413.

£. Purpose of Dam =AThe impoundment created by the .
; dam is used for recreation and fishing. S AR 5N S

— >

g. Design and Construction History - Horton Lake Dam
was designed by L. F. Burlein, P.E., of Honesdale,
Pennsylvania, in 1956. Construction of the dam
began during the summer of 1956 and was completed
17 October 1956. The contraccor was Homer Ross of
Jackson, Pennsylvania.

h. Normal Operational Procedures - The reservoir is
typically maintained at the spillway crest, Eleva- 3
tion 1258.00 ft. M.S.L. 3

1.3 PERTINENT DATA

a. Drainage Area (square miles) - 0.58

b. Discharge at Dam Site (¢c.f.s.) =

Maximum Flood =~ Unknown :
Spillway Capacity &* Maximum Pool :
(El. 1259.5 ft. M.S.L.) - 190 ;

c. Elevation* (feet above Mean Sea Level [ft. M.S.L.]) -

Design Top of Dam - Unknown
Minimum Top of Dam - 1259.5

Maximum Design Pool = Unknown
Spillway Crest - 1258.0 :
Streambed at Toe of Dam =~ 1250.0 !
Maximum Tailwater of Record - Unknown

*All elevations are referenced to the spillway crest of the dam, ,
El. 1258.0 ft. M.S.L., estimated from the USGS 7.5 minute topc¢- ;
’ graphic quadrangle, Lenoxville, Pennsylvania.
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Reservoir (feet) -

Length of Maximum Pool
(El. 1259.5 ft. M.S.L.) = 2550

Length of Normal Pool
(El1. 12582.0 ft. M.S.L.) = 2300

Storage (acre-feet) -

Top of Dam (El. 1259.5 ft. M.S.L.) = 345
Normal Pool (El. 1258.0 ft. M.S.L.) - 280

Reservoir Surface (acres) -

Top of Dam (El. 1259.5 ft. M.S5.L.) = 58
Normal Pool (El. 1258.0 ft. M.S.L.) - 46
Dan -
Type - Earthfill emhankment
Total Length Including Spillway (feet) - 358
Height (feet) = Design - 9.5
Field - 9.5
Top Width (feet) - Design =- 12
Field - 9
Side Slopes - Upstream - Design 2H:1V
Field - 2H:1V
Downstream - Design = 2H:1V
Field - 2.5H:1V
Zoning - None
Impervious Core - None

Cut-off - Cut-off trench extends the entire length
of the embankment. It has a bottom width
of 10 ft. with 0.25H:1V side slopes. It
was designed for a depth of 4 ft. below the
toe of the upstream slope. It is backfilled
with impervious soil.

Drains - None
Diversion and Regulating Tunnel - None
Spillway =

Type - Concrete broad-crested weir
Location ~ Left abutment
Width of Crest Parallel to Flow

(feet) - 4.7
Length of Crest Psarpendicular to
Flow (feet) - 39.5
Crest Elevation (ft. M.S.L.) =- 1258.0
Gates - None
Downstream Channel - Swampy with woods on both sides
of swamp.
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Outlet Works - The outlet works consist of an 18 in.

corrugated metal pipe encased in 6
inches of concrete with two 6.5 £t, by
6.5 ft. anti-seep collars. A sliding
gate vaive, located 6 ft. upstream from
the embankment crest on the upstream
slope, controls the submerged intake

of the outlet works.




SECTION 2 - ENGINEERING DATA

1
f 3 2.1 DESIGN

f. Information reviewed for preparation of this report
- consisted of the Pennsylvania Department of Environmental
& Resources' (PennDER) File No. 58-124. This included:

1) The permit application to the Commonwealth of
. Pennsylvania, Water and Power Resources Board,
. from Harry Horton, owner of the dam (dated

‘ 1l February 1956).

2) Cross sections of the reservoir and the earth
| embankment as proposed by Mr. L. F. Burlein,
. Registered Engineer.

T 3) The permit issued Ly the Water and Power Resources
Board, allowing construction of the dam (dated
14 March 1956).

‘ 4) Post construction inspection reports, conducted
F 2 May 1958, and 15 November 1958, by PennDER,
: Division of Dams and Encrogchments.

5) Various correspondence between Harry Horton and
the Division of Dams and Encroachments.

6) The latest inspection report, dated 10 August 1965,
filed by PennDER, Division of Dams and Encroachments.
Brush growing on the embankment and wasteway
channel, and stumps and debris along the spiliway
crest were two areas indicated in need of maintenance.
Further correspondence indicated this problem was
corrected. 1

2.2 CONSTRUCTION

Construction of the dam was started in the summer of
1956 and completed by 17 October 1956. The contractor
was Homer Ross of Jackson, Pennsylvania.

2.3 OPERATION
No formal records are available for operation of the

dam and reservoir. The spillway is uncontrolled and
the reservoir is typically at the spillway crest level.




T T g ey e

R A i R e S T R E AT —

2.4 EVALUATION

fs |

Availability = The information reviewed is readily
available from PennDER File No. 58-124.

Adequacy - The information available combined with
the visual inspection measurements and observations
is adequate for a Phase 1 Inspection of this dam.

Validity - Except for differences between the
constructed facility and the configurations shown
on the plates in Appendix E, there is no reason at
the present time to doubt the validity of the
available engineering data. Significant variations
are discussed in the various sections of this
report.

brae 4 e i o A e ARl i o B 014 47110
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SECTION 3 - VISUAL INSPECTION

FINDINGS

a.

General - The dam was found to be in good overall
condition at the time of inspection on 30 October
1930. No unusual weather conditions were experi-
enced during the inspection. Noteworthy deficien-
cies observed during the visual inspection are
described briefly in the following paragraphs.

The complete visual inspection check list, field
sketch, top of dam profile, and typical cross-
section are presented in Appendix A.

Embankment - A low area of the crest is located
immediately to the left of the spillway structure.
The downstream slope 1s covered with a thick
growth of trees and brush.

Appurtenant Structures - Some logs and stumps have

been deposited on the spillway discharge apron.

Rocks were observed wedged between the valve stem
and casing pipe for the outlet works. The owner
indicated this valve has never been operated.

Differences between the design drawings and field
conditions include the following items: 1) less
freeboard than indicated, 2) broad-crested weir
instead of sharp-crested weir, and 3) access to
the intake structure is different from that indi-
cated on the design plans included in Appendix E.

Reservoir Area - The reservoir slopes are moderate
and no sign of instability was observed. A small

amount of sedimentation has occurred at the upper

end of the reservoir.

Downstream Channel - The channel passes through a
swampy area with some minor ponded areas before
passing under Route 106, 500 feet downstream of
the dam. A township road is located 3000 feet
downstream of the dam. Economic damage is likely
to result to both roads in the event of failure of
the dam.
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SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

There are no formal operating procedures for this dam.
It is recommended that formal emergency procedures be
adopted, prominently displayed and furnished to all
operating personnel.

MAINTENANCE OF DAM

There are no formal records of maintenance or formal
procedures for evaluating the necessity of maintenance
for the structure. It is recommended that formal
inspection procedures be developed.

4.3 MAINTENANCE OF OPERATING FACILITIES

4.4

4.5

A steel plate (26-in:—by 36 in. by 3/4-in.) operated by
a stem and hand wheel from the top of the embankment
acts as a gate valve for the emergency outlet works.
There are no operation or maintenance records for this
gate valve. It is recommended that a formal operation
and preventive maintenance schedule be developed and
implemented.j>

DESCRIPTION OF ANY WARNING SYSTEM

fThere is no warning system in the event of dam failure.
It is recommended that an emergency warning system be
developed. N

EVALUATION OF OPERATIONAL ADEQUACY

(‘The current operational features are adequate for the

purpose they serve. However, it is recommended that a
formal maintenance and operations manual be prepared
for the dam.___
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SECTION 5 - HYDRAULIC/HYDROLOGIC

i, T
paniny

5.1 EVALUATION OF FEATURES

ey
’
5\

B a. Design Data - No hydrologic or hydraulic design
Eg calculations are available for Horton Lake Dam.
Ei b. Experience Dats - No information concerning the {
b effects of significant floods on the dam is avail~ 1
d able.

2 c. Visual Observations - During the visual inspection,

no problems were observed which would indicate %
that the dam and appurtenant facilities could not
perform satisfactorily during a flood event.

d. 0vertoggjng Potential - Horton Lake Dam is a
¥Small™ size - "Significant" hazard dam requiring
evaluation for a spillway design flood (SDF) in
the range of the 100-year flood to the 1/2 Prcbable
Maximum Flood (1/2 PMF). Because the dam is on ]
the low end of the "Small" size category in terms
of height and storage capacity, the 100-year flood
was chosen as the SDF.

a2 e

ITE. dunaddliont

Using material from "The Hydrologic Study - Tropical
Storm Agnes" prepared by the Corps of Engineers in
New York City, the peak inflow to the impoundment
for the 100-year flood was calculated to be 740
c.£.8. The peak inflow to the impoundment from

the 100-year flood was also calculated to be 376
c.f.s. using material from "Water Resources Bulletin,
Bulletin No. 13, Floods In Pennsylvania", prepared
by the Department of Environmental Resources,
Commonwealth of Pennsylvania. Averaging these two
methode produced a peak inflow of 558 c.f.s. which
was used in this analysis.

The spillway capacity at the minimum top of the
dam is 192.3 c.f.s. which is approximately 35.4
percent of the peak inflow to the impoundment.

e. Spillway Adequacy -~ As outlined in the above
analysis, the inflow to the impoundment during the
100-yeair flood is greater than the spillway capacity;
therefore, the spillway is considered "Inadegquate".
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SECTION 6 - STRUCTURAL STABILITY

EVALUATION OF STRUCTURAL STABILITY

Visual Observations - There were no structural

inadequacies noted during the visual inspection
that cause concern for the continued structural
stability of the dam.

Design and Construction Data - Calculations of
slope and structural stability were not available
for review. The slopes have had a history of
satisfactory performance. In view of the modest
height of the dam, a history of satiafactory
performance of its moderate slopes, and no signs
of distress observed during the visual inspection,
no further stability analysis is deemed necessary.

Operating Records - Nothing in the procedures
described by the owner's representative indicates
concern relative to the structural stability of
the dam.

Post-Construction Changes - No changes adversely
affecting the structural stability of the dam have
been performed.

Seismic Stabil%gx - The dam is located in Seismic
Zone 1 of the "Seismic Zone Map of the Contiguous
United States," Figure 1, page D-20, "Recommended
Guidelines for Safety Inspection of Dams." This
is a zone of minor seismic activity. Therefore,
further consideration of the seismic stability is
not warranted.

10
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

-

FE A 7.1 DAM ASSESSMENT

-

F a. Safety -~ Horton Lake Dam was found to be in good

0 overall condition at the time of inspection.
B Horton Lake Dam is a "Significant" hazard - "Small"
size dam requiring a spillway capacity in the

range of the 100-year flood to the 1/2 PMF. The

- 100-year flood was chosen as the SDF because the

b dam is on the low side of the "Small" size category
| based on storage capacity and height. As presented
in Section 5, the spillway capacity is less than

i the peak inflow to the impoundment during the

: 100-year flood. Therefore, the spillway is consid-
ered "Inadeguate."

and the observations and measurements made during
the field inspection are considered sufficient for
this Phase I Inspection Report.

|
El b. Adequacy of Information - The information available
k

c. Urgency - The owner should initiate the action

;‘ d. Ner.essity for Additional Data/Evaluation - The

; hydraulic/hydrologic analysis performed in connec-
tion with this Phase I Inspection Report has
indicated the need for additional spillway capacity.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

The inspection revealed certain items of remedial work
which should be performed by the owner without delay.
These include:

1) Develop remedial measures to ensure that the
dam will not be overtopped by the 100-year
flood.

2) Fill the low area to the left of the spillway
structure.

3) Check the operability of the outlet works
valve and restore to a good operable condition.

- 4) Cut the trees and brush from the dam and for
1 10 feet below the toe of the dam.

discussed in paragraph 7.1.d. as soon as practicable.
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% 5) Remove the trees and stumps from the spillway
. discharge apron.

~ - In addition, the following operational measures are
recommended to be undertaken by the owner:

1) Develop a detailed emergency operation and
warning systen.

2) During periods of unusually heavy rainfall,
provide around-the-clock surveillance of the
dam.

3) When warning of a storm of major proportions
is given by the National Weather Service,
activate the emergency operation and warning
system.

It is further recommended that formal inspection,
maintenance, and operational procedures and records be
developed and implemented. These should be included in
a formal maintenance and operations manual for the dam.

12
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APPENDIX A

VISUAL INSPECTION CHECK LIST, FIELD SKETCH,
TOP OF DAM PROFILE, AND TYPICAL CROSS-SECTION




Lt i ot Lus s Al e )

|
|
:
i

»

azey °s Xaxjyzep
yosey *q sulem
TYSUFIN °D sswer

uolI0H LaawH °*s8aNW

$1S2ATIVIUSHIIAIY 8, I0UMD teouy ’*1p ‘Ioxwd TOWYOTH

1 TouuoesIed uoyloedsur -~
*eyueATABUUSd ‘@I[TAXOuUd] ‘oTbhurapenb orydeabodol sjnuiw G°L -
SOSN WOIJ POIVWIISS ‘“I°S*W Iy 0°8GZT UOTITASTZ “3I8210 AwmTTds 03 PoOuUSIDISI SUOTILASTS Vs
—— 4
“I°S'WH - 33 uotr3ioadsu] jJo SwyL I INRAITRL , “I°S°W ‘33 uoyldedsur JO Wl 3V UOTIVASTT TOOd

6¥°0SCT 9€°9sc1 :

i

i

‘d L0y 9danjvaadwdy 38B0I9A0 I9UIPAM 0861 X9qo03o0 ot Yorioedsul jo e3eg f

|
. . ¥CT-86 4 ¥yaquuag
19°T¥ oSL M “Buoq 0,000 Va # ION “
'S EV oIV N °I®T Sa3wuipIoo)d vd #3193g vuueyenbsng AJUNOD weq OYeT UCIIOH Weq 3O awmey :
A
N
1 eseyq :
UOTIORIGBUL TONSTA ;
18177 ¥33Y) i
-V }
i
-, PR N

et (e ———— ¢+ W =g o m—TT 4
e TSR ORI DI, L GV - SR TP

SUUPPI U I T



NOIIVANNO4

SAOVSEVd HILVM

SNIVHQ

SNOILONNL

LNZIINVANZ /LNIRLNGV
Ol UNILONYILS

JONINA'T

40 NOIXVNIWVXA TVASIA

SNOLLVARAWMOO ¥O0 SHUVHAY SNOILVAYMEEHO

a1qeoT1ddVv 30N - SWVA XUNOSVH/JLAUOINOD

"o L2
eI SRPE -

0L000 ¥d # IAN

WYaQ JAVT NOLHOH ‘:uweq joO oauey




SINIOL NOILONMULENOD

SINIOL NLITONOW

INIRNDI TV
TUYINOZIYOH ANV ‘TVOIIMAA

ONINOVHD THINLONULS

SAOVIUNS FLIAUDNOD
SAOVHD FADIVAUNS

SNOILVa

- (0]

VHAY SNO: LVANASHO

40 NOILVUNIWVXH TVNSIA

21qeoTTddy 3ON - SWVA XUNOSVH,JLAYINCD

0,000 ¥Vd # IOGN-

WVd SV NOLMOH :umg JO oueN

o"

S, N L DL e eyt




- e g 1w v

$44071S
INFZHILNGY ANV INAWINVAWI
pPoAI98qO DUON 40 NOISO¥d ¥O ONIHONOIS

401 FHL |
. ANOX3E O IV SNIADIVHD 1]
POAIDSqO SUON 40 INIWAAOW TUNSNNA

S e el et

P2AIS88QqO SUON SADVHD ADVIUNS
SNOILVCANAWHOOAN MO SNMVWAA SNOI LVYANASEHO

JO NOTLUYNIWVXA TVNSIA
0L000 Y4 # IAN

WYd AV NOLYOH Wed JO aweN

LNIAWINVEWA

T e B2 e

v v B




‘wep ay3 jo 203 Iyl *ysniq pue -

mo12q "33 QT 103 pue wep ayjy 89213 JO Y3moadb YOTyY3l ®© y3zTa N

uo ysnrq pue §3ax3 9Y3l IN) pa12aA00 8T 2dOTS wWealjsumop 9yl NOIIVIADIAA w
m -

*paaaasqo swarqoad oN SAENTIVA dVEdIY i

]
i
1
*popoosal *
eaae 9yl pue syrem bururexl M
Aem111ds ay3 jo do3 ay3 o3 *mo1 sT Lem111ds ay3 jo Lsd¥D dHL J0 INAWNOITV
PeI11J ©q PINOYs eaixe STYL 3397 @Yyl o3 ATejerpsumit eaie a9yl TVINOZTYOH ANV ‘TVOIINEA '
SNOTLVANFHWWOODI 40 SMUVWAH SNOTLVANESHO J0_NOTLVNTIWVX3 TVNSIA i _
0,000 V¥d # IAN (0
WYd SRV NOIUOH weq 3o oweN ¥
INAWANVEWT m._
S-v w
F 4.

- P N )

r L 4 |

o }.1_{&




PoAI98qO SUON

SNIWQ

paAI98qO SUON

YAQEOOAY ANV 3ADVD AJdVLS

paA198qO DUON

dOVaddS ATGVAOILON ANV

UOT3TPUOD POOY

WVa daNV
AUMTIIAS ‘LNAWLNGVY ANV
LNAWINVERE 40 NOILONAL

SNOILVANIWWOOAY YO SMUVWAY

SNOILVANASHO JO0 NOILUNIWVXA IVNSIA
0,000 VYd # IAN
WYd IV NOIMOH Wea jO SweN

LNAWINVEWA




wid ot . PRy T T Tppa——, -
o St e s e e

*UOT3}TPUOD
a1qeIado ue 03 pPa103SAX
pue pax)oayo 2q pInoys DATEA

*2d7d Hufseo pue wals daTeA
usamiaq pebpor pue adyd bursed
ay3 o3jutr paddoap uaaq 2aey SYO0X

@ouys oTqexsdoutr 3q Kew aaTea @3eH FLVD AONADUAWA

*puod 3TEq ® O3UT

K13092a1Tp 9baeydsIp s)lIO0M 3IBTINO . TANNVHD JI1LNO
cuor3zosdsur 30 swr3 e pobisuqng NNLOMILS LALLNO
suotr3zoedsutr jo awT3l e pabisuqns ANLONYLS FAVINI

LINGNOD 1a1LN0
NI S83FDVIMNS FLAUOINOD
atqeor1ddy 30N d0 ONITIVAS aNV SNINOWHD

SNOILVANAWHODAY HO SYIVWAY

SNOILVAYISEO 40 NOILVNIWVXd TTVNSIA

0L000 ¥4 # IAN
WYa VI NOIMOH 3Wed jo aweN

SYHOM 121110

:
¢
if
1,
;‘- '
s
i
§
4




paidia ) o B o Ty BRI WY Py Y P ISR TS T s e e e e e
. e et sty e

SUON SUYdId GNV 395arud
w ‘aan3ingy sy3l ur STIqSP ‘uoxde abaeyosip LemyTids I
L Jo @913 desy 03 anurjuco °Yy3 uo pajTsodep uosq sAey sdumis pue sHOT
: pue sdunjs pue sHof saowsy swos ceaxe Adwems OjuUT s9HIBYISTP Touueyd TINNVHD JDYVHOSIA -
: .
2 i
if |
*paaxssqo swstqoad ON TANNVHD HOVOuddV |
!
i
) UOTITPUOD POOYH HIZM ALAUONOD
SNOTILVANAWWOOIY HO SMUVWAM SNOIINAYASHO _J40 NOILUNIWVXA ‘IVASIA w
: 0,000 ¥d # IGN |
I WYA dMV'T NOJMOH sweq Jo awey
XYMTTIIAS QILVONN
*1 8-v
i
- o~ i iarine 1 s _§
E( VR LTI e TIT T T T T » T T




INTWAINDI
NOILWEd0 GNV SALVD

SYITI4d ANV aOgrud

TANNVHD FOYVHOSIA -

TANNVHD HOVOUddAV

TIIS FLIUONOD

SNOTLVANAWWOOEY U0 SBVWAY SNOTIVAUASHO 30 NOILVNIWUXA ‘IVASIA
. 0,000 ¥d # IQN

WYd ZMVT NOLWOH ‘(Wwed JO suweN .

a1qeo¥Tdd¥ 3ION - XVMTIIAS QALVD

RESECLE SV




YIHLO “,

POAISEQO SUON SUILIWOZATA
;-
poAIdSqO BuUNny SUIAM ‘ 1

. i
|

peAIasqoO BuoN STIAM NOILVAUASHO

=
L
m
pPaAIa8qoO QUON SXFAUNS/NOLLVINIRANON | _
SNOTLVGNTRWODZY HO SYNVWIY TINAY3SHO HOTLYNIAVXE TYNSIA e

0,000 Vd # IQGN
WYQ TMVI NOLHOH :wed Jo swey ¢

NOILVINIAWNULSNI




*paxe ITOAIDS31
aoddn Ul UOT3e3USWIPSE JO Junouwe WS NOILVINAWIQAS

*SpOOM JO ISA0D pPuUnOab
poob y3ztm Adwems pue (o,GT-,G) S59dOTS 93eISPOW $3a0718

SNOIIVANIWWOIAY HO SHUVWAY SNOILVAYISHO A0 NOIIVUNIWVXA TUNSIA
0,000 ¥d # IGN

WYd FYVT NOIMOH fweq 3O Swen

VIOAYIASTY

1T-¥

e e o e = > — R e .
P . PRPRISE [TV SRORES. SN S SR doeweL . . . g




e e S ARk AL S A b I i K v 1Al R 3

- ‘90T °3n0Y JO wesxls

~-umop pe3eo07T perox drysumol e 03 INdDO NOILVINAOd !
osTe Kew abeweqg °JTeJ pinoys wep ayjy NV SdWOH 40 ”
JT 90T o3noy 03 Indoo KXeuw abeureq ‘ON FLYWIXOuddav
M
-
t
. m i

*I2A00 punoxb poob yYatm s3dors PTIN .844071S

.

‘wep JO weaxls LI
-UMep °3J 0SZ PeOI ' Iapun Ixo3em sAaAuod (012 ‘srvaaq '
adtd °o3°2a0uU0D °*ut 8% ¥ °‘urseq HUTTTTIS ‘ SHOILONYLSHEO)

e y37M Kduwems AT13sou ST eaJe wesaIlsumoq NOILIANOD w 3
SNOTLVANAWHOOTY MO SNUVWAY : SNOILVAHASAO J0 NOILUNIWVXH TIVNASIA w

0,000 V4 # IAN
WYd DIVI NOIMOH ‘:uWedq JOo sweN

TANNVHD WYAMLSNMOQ
Z1-¥

B s L N e S

N
-
i

ini!...m&” i e C

ad U U — -— > - ) o




3

k O+2 'V1S 1v NIMNVL NOILIIS SSOHD
»
I3TIVIS OL LON-JILYNIHIOS
#21-8S°'ON ¥3quued »
0L00Qvd ' ON ION |
// WVG _ 3)V1 NOLHOH |
* HIL3%S 4138 ,M
X3 L\
: : Jl \
dlv y
~_ ONOd Liva—, Ed * |
E. 2 : w .
. I
- . 4! 1
v . = S—
VS e U |
Komjjdg uj
sdwnys puy sbo
M - < m
|
P
RO X/ w
N .“.vmuouoswsu.,. AVMITIdS |
joro 2
sdo|g W, O¢g
| wDessumoq il i
Guiso) puy waig sajop JOAQ ysSnig pPuUy $83dJ) ,
oy / uoamjeg pabpem syaoy
"0 \f/




(£L377) NOIL&LS  THLNOZIHOY

o
«©
o0 o o
o &40 Z+0 o0+t o N
o S
z A osz/ 3
o Ud pDG2] * NOILHA J
48 N o i 3
[~4
2 gR S 3
own o N
"M 2 ] m
a0 x
“ 2 02zl ~
| 28 ; ﬁ.
Z 80 g “uH [°092/ « NOILHATTT 3 f
8 I e =
& O 3 -
o m & )
EoaH
8y 2 ,
B Co+7 NO/LIELS 24 WNOI1D7g 5508 1651d4] !
.. .
o
g ] |
< P
2 .
(42774) SNOILHLEG THINOZISO4 P
P
oot oo+ts oot ¥ ootc oot oot/ oo+ o [
[ L IFTd @S € IEHT FO ALINFF K] M |
o . $52/ ™ .
LS O°@E2l = AF?T AEMINSS : N P
. /ﬂ|f J : 3
Z 3 . ¥
Z 2 J R
£8 g | P
> © 2 U 56521 = NOILHATTT . A G
==z 87 US S 022 =+ NOILUATTS o n i
gu B : ) so2 ] g
= z% 2S G682/ = YOLLEAPDZ. :
oY a3 2 2
o = 2 L3774 E5E = HEHT S0 MLINTT £ ; W
f22] 3
z g (#azsssymoa oviyeo?) FAoNA[ WNEF Fo doL w i
¥
= %,

e B o

g

'y

- .
[T JY ' TR S SR




» ot

e

e T

APPENDIX B

' ENGINEERING DATA CHECK LIST
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DRAINAGE AREA CHARACTERISTICS:

ELEVATION
ELEVATION

ELEVATION

ELEVATION

SPILLWAY:
a.
b.

c.

a.

e.
f.

OUTLET WORKS:

a.
b.
c.
d.
e.

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

0.58 sgq. mi., primarily forested

land

TOP NORMAL POOL (STORAGE CAPACITY): 1258.0 ft. M.S.L.

(280 ac.-ft.)

TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1259.5 ft. M.S.L.

(345 ac.~-ft.)

MAXIMUM DESIGN POOL: _Unknown

TOP DAM: 1259.5 ft. M.S.L. (minimum top of dam elevation)

Crest Elevation 1258.0 ft. M.S.L.
Type Concrete b¥oad-crested weliy
Width of Crest Parallel to Fiow 4.7 ft.

lLength of Crest Perpendicular to Flow 39.5 ft.

Location Spillover _At left abutment
Number and Type of Gates None

Type 18 in. corrugated metal pipe
Locatlon  Near the center of the dam
Entrance Inverts Bl. 1251.5 ft. (computed from design plans)
Exit Inverts _Unknown

Emergency Drawdown Facilities Gate valve on upstream glope

HYDROMETEOROLOGICAL GAGES: _None

a.
b.
c.

MAXIMUM NON-DAMAGING DISCHARGE

Type

Location
Records

Unknown
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APPENDIX C
PHOTOGRAPH LOCATION PLAN AND PHOTOGRAPHS
3
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DETAILED PHOTOGRAPH DESCRIPTIONS
N Overall View - Overall View of Dam from Right Abutment -

Spillway is Located at Left Abutment
Photograph Location Plan
Photo 1 -~ View of Upstream Slope of Dam from Left Shoreline
Photo 2 - View along Crest of Dam from Right Abutment

Photo 3 - View of Trest and Downstream Slope from Left

Abutment
Photo 4 - View of Spillway Approach
Photo 5 - View Across Crest of Spillway
Photo 6 - View of Spillway Discharge Apron
Photo 7 - View of Riser Casing for Outlet Works Valve
Stem |
Photo 8 - View of Bait Pond Downstream of Dam

Note: Photographs were taken on 30 October 1980.
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HORTON LAKE DAM

pr s

PHOTO 1. View of Upstream Slope of Dam from Left Shoreline

PHOTO 2. View Along Crest of Dam from Right Abutment
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' HORTON LAKE DAM

f PHOTO 3. View of Crest and Downstream Slope from Left Abutment 3
|

PHOTO 4. View of Spiliway Approach
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HORTON LAKE DAM
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PHOTO 5. View Across Crest of Spiliway
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PHOTO 6. View of Spillway Discharge Apron
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PHOTO 8. View of Bait Pond Downstream of Dam
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APPENDIX D
HYDROLOGIC AND HYDRAULIC COMPUTATIONS

st s

e dmaiia, L

B e UGN




¥

MICHAEL BAKER, JR., INC.
THE BAKER ENGINEERS

Box 280
Beaver, Pa. 15009

Sbiver LT Lsrr Loy 5.0. No.

Lrcenpowm - //LW ShestNooo___ of _____

Lol Co NECT B O s

Drawing No, ————
Computed by Checked by Dore
DOByECT Frg &
FREFmce L
MHyokotosy mno Hroesvere Opre Bose /
Hyowrvire Dorsg 2
Lrainsmce Heew onp Cean reom /T 3
76P o0 Drr Prorse RPno CrosS Sccrion, 4
Strcwey Os CHRRGE FHrriveg 5
/00 - FEmR  Liscummcs Coccerhrions é

POV

o i bbbk, £ 10 G




PREFACE
HYDROLOGIC AND HYDRAULIC COMPUTATIONS
The conclusions presented pertain to present

conditions, and the effect of future development on the
hydrology has not been considered.
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HYDROLOGY AND HYDRAULIC ANAIYSIS

DATA BASE
NAME OF DAM: _ HORTON LAKE DAM
100-YEAR STORM = 6.2 INCHES/24 mowrs(l)
1 2 3

STATION

Station Description

HORTON LAKE DAM

Druinage Area (square milas) 0.58
Cumulative Drailnage Area 0.58 '
(square miles)
Adjustment of Pur(tgr
Drainage Ates (X)'l

6 lours

12 Hours

24 lours

48 lours

72 Hours
Spillway Data

Crest Length (ft) 39.5

Freeboard (ft) 1.5

Discharge Coefficient 2.65

1.5

Exponent

et ol

ekt st
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SELECT SKHEVW COREFFILIENT FEREOM F/é&. 23 = 2,26

® O

206 (®,,) = £06(@.) + K(Fg)S :
K{(Pg) = STRNDRED DEVIRTE FoKR H GIVEN EXCEELEARCE
FREQUENCY PERCENTRGE (FP) RNP SKEW :
CoFFFICIENRT (9) FROM FXH/BIT 39 OF BERFDS |
"STRIISTICHL METHODS /N HyDPROLOS & ” i
/. 983 + 2,5t (0.352) “
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Horton Lake Dam
NDI No. PA 00070, PennDER No. 58-124

REGIONAL GEOLOGY

Horton Lake Dam is located in the Claciated Low Plateaus
section of the Appalachian Plateaus physiographic province.
The area has been glaciated at least three times and is
presently covered with Wisconsin stage glacial deposits.

The land drains to the south via Tunkhannock Creek and shows

a maximum relief of approximately 500 feet. According to

the Soil Conservation Service's Soil Survey for Susguehanna
County, surface soils in the vicinity of the dam consist
primarily of slightly flaggy, silt loams of the Morris-
Wellsboro-Volusia association. No test borings were available

for review; thus, the thickness of this overburden is difficult
to ascertain.

Geologic references indicate that the bedrock in the vicinity
of the dam consists of members of the Catskill Formation in
the Susquehanna Group. The Catskill is composed primarily

of red and gray shales and sandstones of Upper Devonian age.
The formation may also contain scattered, thin streaks of
coal and scattered fish remains. The strata in the vicinity
of the dam was deposited in a delta front type of environment
and remain essentially horizontal after the Appalachian
Uplift. However, southeast of Tunkhannock Creek the strata
starts to curve up into a large anticline whose axis strikes
northeast. This suggests the possibility of artesian condi-
tions beneath the dam. Flowing wells have been documented

to the northeast of the dam location.
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DEVONIAN
UPPER

WESTERN PENNSYLVANIA CENTRAL AND EASTERN PENNSYLVANIA

o

£ My Oswayo Formation 3
E ' Q\\\\b\\ﬁ Greanish gray to gray shales, siltatones and Oswayo Formation
P ~ W sundslones becoming inereaningly shaln Brownish and gresnish gray, fine ond
r westward; eonmdered equivalent to typs di grained dut, with some
E Oswayo. Ricevilie Formation Dr in Erie shiles and scattered calcarevus lenses;
. and Crawford Cumntisa; probably ot includes red shales which bdecome more b
E. distinguishable north of Corry, nuMrous muun:‘rd. Relation to type j
1 Usways not proved. ;
: ‘ e Cattarsugus Formatior
; r
- Red, and broewn shale and mndaiuns .
Do m'-u l‘hrc":rnwniuu :I red decveuning west- Dek Catskill Formation ?
H wa';ds;‘;m-lu-lu Venango -nmlln W drillers Chiefly ru: l; brownish ;hllu -‘:: nnd‘-
g and Salumunea sandstone aned congl r stunes; inciudes gray and oreenish sund-
L,, l ale; sume limestone yn Crawsord and Erie stune tungues named Kik Mountain, L Ds
i comniisa. Houssdale, Shokola, and Delaware River YTy
E in the eust,
Conneaut Group Susquehanna Group
: Alternating uray, drown, greenish and Barbed line is “Chemung- Catakill'’ con-

purplish shalea and siltotones; includen ] tuct «of Secund Pewusylvanic  Survey

ik rock” o drillers and “Chemuny' Om Marine heds County reports; barbs on " Chemung™” sids
i “n Jirur Formations northweal- Gray (o olive brown akales, vewackes, -
! ern Pennsylvania, ot s iyt ond

x;’n:i‘“’.‘l’m‘;t;w" "Mdu J’n;&:"dhm Bu‘:kc‘:.
| 7777 Canadaway Formation rallier, Marrell, un mwers Rock;
! 5% Tully Limestone at base, E
4//% Alternating brown skules and sundstones; watone J

includes "*Portage’” Formulivn of north-
western Pennaylvania,

MIDDLE AND LOWER

Mahantango Formation
Brown to olive shals with interbedded
sundstones which are dominant in places

(Montebelio); highly Sosniliferons in npper
part; containe **Centerfield coral bed" in
eustern Penmaylvania.

) Marcellus Formation
Hamilton Gro“p Rlack, Sissile, carbunaceons shuls with

thick, brown sandatone (Turkey Ridge) i i
- 4 { parts dui;rolnﬂmn:vlunia.w idpe) in i i
Onondaga Formation i

‘ - Greenish Sus, thin bedded shuls and dark i ] ;
Mue to Mack, dium bedded U L 3
" y ;

wilh shale pr e in 7
includrs Salinsprove Limesions and Neod-
move Shals in central Pennsplvania and
. Buttermilk Falis Limestons and Espus
Shale in_ essternment Pennsplvenia; in
Lakigh Gup area includes Pulmerton
Sandstone and B 4 Chert.

J

Oriskany Formation

White to bruwn, fine o conrse grained,
patrily caleareous, lvoally conplomerutie,
JusnlUerous sundstone tRuipeley) at the
top; durk gray, cherty limcastone with

some interbedded shulew und sandefonea !
below (Shrivers. :

J Helderberg Formation
Dark gray, calvarcous, thin bedded shale
iManduta) at the top, equivaicnt fo Port

Kwen Shale anit Beeraft Limestone in the
eanl: «ark graw, cheriy, thin bedded, 3
Jowsiliferous  limestons  (New Scot_lg’:.l) i

with some local mundat: in the

and, ut the buse durk gruy, wmedium to
thick  bedded,  rruatuline  limestons
{Coeymunsl, sandy and shaly in pluces with
\ some chert nodules,

r—r




